Background: Breast cancer is the most common cancer among females in the United Arab Emirates (UAE). It carries poor prognosis when detected late. Patients usually present at late stages due to lack of awareness of various aspects of breast cancer. Aim: The objective of this study is to gain insight into the level of knowledge of breast cancer among young adult females in UAE. Methods: A cross-sectional study was conducted among females aged 25 to 45. A total of 492 females were selected using a convenience sampling method. Data were collected through an interview-based questionnaire. Frequency distributions and percentages were used to describe the knowledge tested within the questionnaire. Results: The mean age of the participants was 33.5 years. Almost 27% of our participants received a high school degree. The average total knowledge of our population was 51%. The majority (89%) knew that breast cancer is common and 45% knew that it affects ages above forty. The knowledge of signs and symptoms was 53%, and more than half (57%) knew that the most common presenting sign is a breast lump. The knowledge of risk factors was 43%. Almost 94% knew that cancer can be detected early, and 93% knew that early diagnosis improves outcome. The total knowledge of screening methods was 67%. Conclusion: The study revealed that respondents' knowledge of breast cancer is less than expected. The increased burden of the disease should be accompanied by powerful means of spreading awareness by implementing campaigns that would improve knowledge deficits.
Introduction
Breast cancer is the most common cancer in the United Arab Emirates, accounting for [1] . The main obstacle encountered when dealing with breast cancer is its subtle symptoms; hence it is usually diagnosed at a late stage where cure chances are much lower. In fact, only 30% of cases in the UAE-a lower number than in most western countries-are diagnosed in the early stages [1] .
Breast cancer is affected by multiple risk factors, including family history/genetic background, hormonal exposures, such as: an early age at menarche, late age at menopause, fewer number of children and null parity, late age at first birth, little or no breastfeeding and long-term use of hormone replacement therapy Signs of breast cancer may include a palpable breast lump, nipple discharge and skin changes. Mammography detecting early signs of the disease is a valuable diagnostic test, while a pathological examination of a biopsy (fine needle aspiration (FNA), core biopsy, ultrasound-guided core biopsy, stereotactic biopsy, open excisional biopsy, and sentinel node biopsy) from a breast lump aids in differentiation of the types of cancer and survival rate. Breast cancer prognosis and treatment depend on tumor-node-metastasis staging, lymphovascular spread, histological grade, hormone receptor status, comorbidities, and the patient's menopausal status. Generally, treatment includes surgical removal of the breast tissue, chemotherapy, hormone therapy, and radiotherapy (Maughan et al. 2010 ) [2] .
There are various breast cancer screening tests. That includes self-breast examination, clinical breast examination and most importantly regular mammograms. Mammography has been proven to have the strongest impact in decreasing mortality and morbidity (US Department of Health and Human Services, 2000) [3] . The United States Preventive Services Task Force (USPSTF) [4] recommends biennial screening mammography for women aged 50 to 74 years.
Although it is known that breast cancer affects older age groups, the age threshold is gradually decreasing. According to the National Institute of Cancer statistics [5] , there is a lower survival rate amongst women diagnosed below the age of forty, eminently that the cancer diagnosed in young women tends to be more aggressive with a higher mortality rate.
The recent fall of death from breast cancer in western nations is particularly explained by earlier diagnosis as a result of early presentation. It has been demonstrated that delayed presentation of symptomatic breast cancer for several months (≥3 months) from the first detection to the time of diagnosis and treatment has been associated with increased tumor size (Richards. et al. 1999 ) [6] and poor long-term survival (Rossi 1990 ) [7] . The negative sociocultural perception of breast cancer, strong beliefs in traditional medicine and perhaps strong religious beliefs are the main reasons for the delay in presentation in the Arab world and developing countries (Rashidi et al. 2000) [8] (Rajaram et al. 1999) [9] . It has been demonstrated that the majority of breast cancer cases in the UAE are diagnosed late with involvement of regional lymph nodes or distant metastasis (Al-Sharbatti et al. 2013 ) [10] .
The main aim of this research is to gain insight on the level of awareness of breast cancer among young adult females in the UAE; hence assessing if there is a need to implement interventional programs to encourage and increase awareness of breast cancer based on the identified level of knowledge. Several studies have been conducted in different emirates in the UAE to investigate women's knowledge and their awareness of breast cancer in different age groups (Elobaid et al. 2014) [11] ; (Abduelkarem et al. 2015 ) [12] . However, none of these studies were aimed at the UAE as a whole. In addition, we strongly emphasized on the "golden age" for awareness by targeting the young adult female population only. Public education about a disease is pragmatic and simple, yet a pivotal tool that would help in early detection and would subsequently improve the prognosis by providing better chances for successful treatments and definitive cures.
Methodology

Study Design
A descriptive cross-sectional survey was used to conduct this research.
Ethical Consideration
All the necessary approvals for carrying out the research were obtained. The Deanship of Scientific Research Ethics Committee at the University of Sharjah approved the study protocol. In addition, each questionnaire included a written informed consent demonstrating the researchers' names and explaining the objective and protocol of the research. The informed consent was signed by all participants. Privacy and confidentiality were insured. Study subjects were permitted to withdraw from the research at any time and their responses were considered invalid and discarded. There were no further requirements to obtain ethical approval for this study in the UAE.
Moreover, the topic of the research may have caused a slight conflict with the society's cultural and moral values. As the research is about breast cancer, the topic might be a sensitive one to discuss with some participants. In order to minimize discomfort among the female participants, the interviews were held by the female members of the research team.
Study Subjects and Sampling
The sample was selected based on a convenience sampling method. Inclusion criteria includes: adult females between 25 and 45 years of age that were available at the time of data collection in community centers, health care centers, entertainment centers-malls, family relations, teaching faculty. Exclusion criteria: Personal history of breast cancer, family history of breast cancer. Eligibility for the study was screened for using the consent form in the questionnaire. Data were collected from February 2nd, 2013 until March 1st, 2013. A sample size calculator was used to estimate the number of participants in our study in order to get results that reflect the target population as precisely as needed. The confidence level and interval chosen were 95% and 5 respectively. The calculator uses the Kish Leslie formula. The calculation also considered a 10% nonresponse rate. The calculated sample size was 472. However, erroneusly a larger sample of 492 respondents was collected.
Data Collection
An interview-based questionnaire was designed to be used as the instrument for data A pilot study with 20 respondents was conducted two weeks prior to data collection in order to test the reliability and validity of the questionnaire, and changes were done accordingly. The data collected from the pilot study was not included in the research.
Participants underwent verbal face-to-face interviews; performed by the investigators to insure the quality of data collection e.g., disregarding or misunderstanding questions, the skip pattern in questions .etc.
Study Variables
The socio-demographic data (seven questions) included age in years, nationality (locals, non local arabs, or non-arabs), marital status (single, married, widowed, and divorced), The questionnaires where then corrected by comparing the answers with a fixed answering scheme that we developped. An average score in percent was then calculated for each patient using this equation ((#corrrect answers/66)*100) and subsequently for the whole population. The latter score represents the average level of total knowledge in our whole population of participants. Participants were also grouped based on their level of knowledge into poor (<35%), moderate (36% < x < 70%) and good (>70%).
Statistical Analysis
Upon data entry, participants' incomplete questionnaires were discarded. Data analysis was achieved using the SPSS (statistical package for social sciences) version 20. Continuous data is presented with a mean ± standard deviation (and quantiles as appropriate). Categorical data are presented as counts and percentages; the chi-square test was used to assess for an association between two categorical variables. In our study, Chi square was used to identify any significant differences among participants in the level of knowledge between different age groups, marital status and nationalities. Associations between continuous and categorical variables were measured with a t-test, and correlation between two continuous variables was assessed with a spearman's rank correlation coefficient. Correlation tests were applied when comparing level of knowledge with the educational status. The data analyzed were then presented using tables and figures.
Results
A total of 492 respondents met the inclusion and exclusion criteria and were therefore included in the study. All respondents had complete questionnaires. The response rate was a 100%.
The mean age of the participants was 33.5 years (SD = 6.9, range = 25 -45), where almost half (44.7%) were of ages 25 -30. A percentage of 26.8% of participants did not continue their education following high school, the rest were all of higher education (bachelor degree, masters, PhD). The percentage of illiteracy in our population is 0%.
The demographic characteristics have been presented in Table 1 .
The average total knowledge of all our population about breast cancer was 51% (Table 2) .
Participants were then grouped based on their total level of knowledge into poor (13%), moderate (77%) and good (10%) (Figure 1) .
Majority of the population (89%) knew that breast cancer is common among females; 45% knew that breast cancer affects ages above forty. The percentage of participants that knew that breast cancer affect males is 55%. In addition, 55% of females didn't know how common breast cancer is in the UAE (Table 3 ).
The total knowledge of signs and symptoms was 53% (Figure 1 ). More than half of the targeted population (58%) knew that the commonest presenting sign is a lump in the breast or under the armpit (Table 4 ) and 90% of the participants reported that a lump is a sign of breast cancer (Table 5 ). Signs and symptoms of breast cancer that participants were tested on are included in (Table 5 ) along with the positive number of respondents and its corresponding percentage.
The total knowledge of risk factors was 43%, which was least among all the other compared aspects of knowledge (Table 2) . Advanced age was identified as a risk factor for breast cancer in 67% of the respondents. On the other hand, 78% identified genetics a risk factor (Table 6 ). Knowledge of different risk factors of breast cancer was included in Table 6 .
The total knowledge of the different aspects of diagnosis and early detection methods was 67% (Figure 1 ). Approximately 88% of the participants were aware that breast cancer can be detected using screening tools. In addition, 83% reported the breast cancer can be curable if detected early (Table 7) . Mammography was identified as a screening tool for breast cancer in 44% but only 18% performed mammography at any point in their lives ( Table 8 ).
The most common cause of reluctance in performing self-breast examination was lack of time. More importantly, 21% of our participants did not believe they were at risk ( Table 9 ).
The most common source of information for our participants' knowledge was Radio/Television at 64%. Family physicians were a source of information in 30% of the female volunteers (Table 10 ). In addition, there was a higher total level of knowledge in Arab ex-pats in comparison to UAE nationals (p = 0.02, 95% CI = −9.8 -9.87).
Discussion
The estimated level of respondents' general knowledge is 51%. Most of our respondents were in the average score category (77%). This result is satisfying, especially since in comparison with Kashmir in Pakistan (Salat et al. 2010) [13] , their percentage of res- [14] 50% where in the "moderate" category and 31% in the "above average" category in the United States. However, being a country of high education and economic status in comparison to its region, we expected a higher percentage in the "above average" section.
Aging and null parity are considered major risk factors of breast cancer. Therefore, nulliparous females and/or women of older age are expected to be more aware of their increased risk in comparison to the general population, yet there was no significant difference in the level of knowledge in different age groups. In addition, there was no significant difference in the level of knowledge between nulliparous, uniparous or multiparous participants. Similar results were shown by Somdatta et al. (2008) [15] .
There was a weak positive correlation between knowledge and educational level. It was seen that the proportion of women who were aware increased as the literacy status increased, and this was statistically significant. However, absence of illiterate partici- [22] , 75% of females in the USA perform BSE (Figure 2 ).
Results showed that many respondents were reluctant in performing BSE or other screening methods. As for the cause, the most common response was due to the misperception of being at low risk, or not being aware of the incidence and risk factors of breast cancer. Similar to most researches, media (Table 10 ) was the most common source of knowledge [13] . Unlike media resources, physicians turned out to be of lower role (Table 10 ).
The strengths of this study include the questionnaire which was comprehensive and addressed nearly all knowledge items as well as a wide range of personal and belief barrier factors. Participants underwent verbal face-to-face interviews; performed by the investigators to insure the quality of data collection. The study questionnaire has also Figure 2 . Knowledge of self-breast examination.
been validated by a Breast Surgeon, an oncologist and four Gynecologists from the University Hospital of Sharjah. Second of all, to the best of our knowledge, this study is the first study to investigate the knowledge, awareness and barriers of breast cancer screening in the UAE as a whole and not in certain emirates only. Therefore, our findings can be generalized to all females in the UAE. In addition, this is the first study in the UAE that has evaluated the level of knowledge in young adult females.
We acknowledge certain limitations of this study: Firstly, Non-random sampling lead to selection bias and affected the normal distribution of the characteristics of the sample population. The main characteristics that were affected by this bias were age (i.e., respondents were of age extremes), literacy (i.e., absence of illiterate respondents), and geographical location of the participants (i.e., covering limited areas in different emirates of the country). For the mentioned limitations, generally the results may lead to overestimation of the awareness level of breast cancer in our study.
Conclusions
Analyzing the study's results revealed that respondents' knowledge of general aspects of breast cancer like risk factors, warning signs and symptoms, and screening behavior in the UAE is sufficient but lower than the expected level. This might be attributed to the insufficient contribution of health authorities and physicians in promoting awareness.
Physicians turned out to be of less importance as a source of knowledge for the partici-pants. Therefore, it is necessary to enhance the role of health practitioners by training them in educating the women and keeping them updated about the disease and it's prevention.
The increased burden of breast cancer should be accompanied by powerful means of spreading awareness; which is the exact aim of the study. Therefore, it is important to encourage the implementation of programs and community based campaigns that cover knowledge deficits, in the general population, as well as emphasize the role of prevention of breast cancer through different screening methods. The prior can be achieved by setting out stands held by junior doctors that are informed about the topic; distributing flyers about breast cancer in public places. Advertisements on television and radio would also be a strong mean to deliver information.
Finally, we suppose that campaigns and programs alone are not sufficient; as information have to be spread in a form that better captures the population's attention, that's why we recommend the establishment of policy guidelines that shall spread adequate information about breast cancer to all women as soon as possible.
